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A first insight into the boar sperm microbiome 
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The microbiome has emerged as a major contributor to many phenotypes 
including semen quality and male fertility in animals. The objective of this study 
was to obtain a preliminary characterization of the boar sperm microbiome and 
the correlation between bacterial abundance and semen quality traits (viability, 
motility, acrosome, osmotic resistance, measured at 5 and 90 min after incubation 
at 37C, and morphological abnormalities). We obtained 40 ejaculates, each from 
a different boar. Samples were diluted in extender with antibiotics and purified by 
gradient centrifugation with BovipureTM. RNAs were extracted and sequenced in 
Illumina HiSeq2000 systems to generate 75 base pair long paired end reads. 
After mapping the reads to the swine genome (Sscrofa11.1) using HISAT, 19% 
of the reads remained unmapped. The unmapped reads were filtered by 
removing these that matched to repeat elements annotated in RepBase. The 
remaining reads were aligned to the Kraken microbial genomes using the devoted 
Kraken software. Despite the facts that the ejaculates contained antibiotics and 
that bacteria had been filtered out by gradient centrifugation, we still identified a 
bacterial population in all the samples. The most abundant phyla were 
Proteobacteria (39.1% of bacterial reads aligned to the genomes of this phyla), 
Firmicutes (27.5%), Actinobacteria (14.9%) and Bacteroidetes (5.7%). The most 
abundant bacteria were from environmental or intestinal origin, indicating that 
these contaminated sperm after ejaculation. Neither obvious pathogens nor 
antimicrobial resistance genes were identified. We also evaluated the correlation 
between bacterial abundance and semen quality traits and several connexions 
were identified. Most effects involved traits measured after incubation of the 
samples at 37C during 90 min, while few correlations were found for traits 
measured after only 5 min incubation, thus suggesting that incubation favored the 
proliferation of bacteria and hence their impact on phenotypes. Some correlations 
involved bacteria already related to semen quality or fertility in humans (e.g., 
Lactobacillus crispatus) and pigs (e.g., Pseudomonas aeruginosa). 
 


